The -3826 A → G variant of the uncoupling protein-1 gene diminishes thermogenesis during acute cold exposure in healthy children.
Uncoupling protein-1 (UCP1) activity in brown adipose tissue increases energy expenditure, and contributes to diet-induced or cold-induced thermogenesis. We previously reported that children with -3826 A → G nucleotide variant of the UCP1 gene had lowered postprandial thermogenesis in response to a high-fat meal. In this study, we investigated whether the UCP1 polymorphism was associated with cold-induced thermogenesis in healthy children. Resting energy expenditure was measured in 19 children (6-10 years) by indirect calorimetry for 30 min under thermoneutral (25 °C) or cold conditions (10 °C) in an environmental chamber. The activity of autonomic nervous system (ANS) was assessed by power spectral analysis of heart rate variability (HRV). Samples of saliva were collected for cortisol determination at the end of the experimental session. Each experiment was performed on 2 consecutive days. Children were genotyped for the UCP1 polymorphism with a PCR-restriction fragment length analysis using buccal samples. During cold exposure, total power of the HRV, an index of the overall ANS activity, as well as the salivary cortisol concentration significantly increased in the children with homozygous (GG) for the UCP1 polymorphism while only cortisol response was found in the carriers of the wild-type (AA) and heterozygous (AG) alleles; however, the GG allele group showed a lower cold-induced thermogenesis compared to the AA + AG group. In conclusion, despite cold-induced autonomic stimulation, the GG allele carriers have a reduced capacity for thermogenesis in response to acute cold exposure, suggesting that such reduced UCP1-linked thermogenesis may have adverse effects on the regulation of body weight.: